Follicular lymphoma, a common nodal lymphoma, is rare in the gastrointestinal tract. When seen in this location, duodenal involvement is frequent. Most patients have localized disease, and survival appears to be excellent even without treatment. Although the outcomes are improved, the morphologic, immunophenotypic, and genetic features remain similar to those of nodal follicular lymphomas. We describe a woman with de novo follicular lymphoma of the duodenum and discuss the features of this remarkably indolent variant of follicular lymphoma. P rimary gastrointestinal (GI) follicular lymphoma (FL) is a unique, uncommon variant of FL. Most cases of primary FL of the GI tract occur in the small intestine, with involvement of the second portion of the duodenum predominating (1) . Usually an incidental fi nding on endoscopy for other reasons, FL of the duodenum is a remarkably indolent form of FL that even when left untreated usually does not develop tumorous growth, very rarely disseminates, and does not transform into high-grade disease (2) . We report a case of de novo primary FL of the duodenum.
CASE PRESENTATION
A 52-year-old previously healthy Caucasian woman presented with 2 years of intermittent epigastric abdominal pain associated with nausea and vomiting. Th ese symptoms were typically self-limiting, lasting 3 to 5 days with no clear exacerbating factors. In between her recurrent abdominal pain crises, she remained very healthy and functional. Th ere was no history of foreign travel. She denied any fevers, chills, night sweats, weight loss, diarrhea, or fatigue. She sought care for her symptoms, which initially included a computed tomography (CT) scan of the abdomen. Th is revealed segmental thickening of the proximal small bowel beginning at the ligament of Treitz with extension over a length of 10 cm with associated mesenteric adenopathy (largest lymph node measuring 3.0 × 1.2 cm). Her blood work, including complete blood count, complete metabolic panel, and peripheral smear, were all unremarkable.
She was referred to an outpatient gastroenterologist who performed a small bowel enteroscopy that revealed nodular mucosa with plaque-like lesions present in the second and third part of the duodenum and proximal jejunum. Biopsies of the esopha-gus, stomach, duodenum, and jejunum were taken. A DiffQuik stain of the stomach biopsy was negative for Helicobacter pylori. Morphologically, the duodenal lesions showed an infi ltrate within the lamina propria that consisted of small irregular lymphocytes forming large follicles as well as sheets ( Figure 1a ). Since this fi nding was highly concerning for lymphoma, immunohistochemical stains were performed and showed the infi ltrates to be CD20 strongly positive, CD3/CD5 negative, CD10 weakly positive, and Bcl2 strongly positive (Figure 1b) , with a Ki-67 (proliferation index) of 25% to 30%.
Th e fi ndings were consistent with grade 1 to 2 follicular lymphoma of the duodenum, which is a variant of FL also known as primary intestinal follicular lymphoma. Further staging included a positron emission tomography scan, which revealed mild to moderate hypermetabolic activity in the distal duodenum and proximal jejunum and nearby mildly metabolic mesenteric lymph nodes. Additionally, mild hypermetabolic activity was also detected in the gastric fundus, the junction of the second and third portions of the duodenum, and a 3.5 cm area in the proximal transverse colon. Her stage was determined to be stage IIA, E. It remained unclear whether her pain was related to her newly diagnosed lymphoma or an alternative cause, so she underwent a colonoscopy and upper endoscopic ultrasound, which were all unremarkable. Gross abnormalities were not visualized, so biopsies were not taken. Upon further discussion with her oncologist, she decided to pursue active surveillance of her disease, which includes regular radiologic imaging. Her fi rst 6-month follow-up scans showed improving jejunal wall thickening and adjacent mesenteric adenopathy.
DISCUSSION
Th e GI tract is the most common site of extranodal lymphoma, accounting for 40% of extranodal lymphomas. Of Primary follicular lymphoma of the duodenum Robbie L. Graham, MD, Mabel A. Mardones, MD, and John R. Krause, MD diagnosis is grade 3. Grade 3a has a mixture of centrocytes, while grade 3b lacks centrocytes and shows a sheet-like proliferation of centroblasts (7) . In contrast to nodal FL, FL of the duodenum is unique in that it has always been shown to be low grade (grade 1-2) while nodal FL is grade 3 in 10% to 20% of cases (2) .
As with low-grade nodal FL, most GI FLs express Bcl-2 and pan B-cell markers such as CD20 and CD79a. Refl ecting the germinal center derivation, tumor cells are also positive for CD10 and Bcl-6. Th ey do not usually express CD5, CD23, CD43, or Bcl-1, and T-cell markers are absent (6). In the majority of duodenal tumors, CD21 and CD23 highlight a "hollow" pattern with follicular dendritic cells arranged around the periphery of the neoplastic follicles. Th is is diff erent than nodal FL, where the follicular dendritic cells are present throughout the follicles (8) . Cytogenetic fl uorescent in situ hybridization studies show the characteristic IGH/BCL2 translocation, t(14;18) (q32;q21), in up to 90% of duodenal FL. Th is causes BCL2, an anti-apoptotic protein, to be overexpressed, which is thought to be one of the causes of lymphomagenesis (9) . In addition, the neoplastic and clonal nature of the disease can be demonstrated by polymerase chain reaction analysis of IgH and Ig light chain genes in the majority of cases (2) .
Once a diagnosis of primary GI FL has been made, four general treatment strategies have been used: watch and wait, radiation therapy, rituximab monotherapy, or chemotherapy with or without radiation (10) . Th e largest case series of lowstage GI FL ever assembled included 56 patients who were followed for an average of 77 months. In this study, 24 patients chose watchful waiting. Of these, seven experienced a complete remission and 17 had stable disease. All 19 patients treated with local radiation attained a complete remission. Of the fi ve patients who received rituximab monotherapy, four had complete remission and one had stable disease. All eight patients who were treated with chemotherapy with or without radiation attained these, extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) and diff use large B-cell lymphoma (DLBC lymphoma) are the most common subtypes. Conversely, FL constitutes only 1% to 3% of primary GI lymphomas, despite it being the most common nodal lymphoma in Western populations (3) . When FL involves the GI tract, the duodenum is most often aff ected (89%), while other non-small intestinal portions such as the esophagus (0%), stomach (2%), and colon (1%) are rarely involved. Most patients are asymptomatic at presentation, although abdominal pain, intestinal obstruction, and diarrhea can occasionally occur (4). Endoscopically, most cases of GI FL manifest as multiple white nodules or polyps measuring <10-20 mm, although larger or more diff use masses have been documented (5) . Although most GI lymphomas of types other than FL have been described in patients with infl ammatory bowel disease, celiac disease, immunodefi ciencies, and after solid organ transplantation, specifi c risk factors for GI FL have yet to be found (3) .
Th e pathologic features of GI FL are similar to nodal FL in that the diagnosis of GI FL requires the identifi cation of a neoplastic infi ltrate forming nodular follicles. Th is diff ers from other B-cell lymphomas such as MALT lymphoma and DLBC lymphoma, which are typically more diff use infi ltrates that do not routinely form nodules. Malignant follicles in FL are usually enlarged and back to back, with vague borders and scant or absent mantle zones. When involving the GI tract, FL predominantly involves the lamina propria, with occasional involvement of the submucosa. Tumor cells are germinal center-derived B-cells and are composed of small to medium-sized cleaved cells (centrocytes) and large noncleaved cells (centroblasts) (6) . Normal follicles have tingible body macrophages, but neoplastic ones of grade 1 or grade 2 lack macrophages and show a monotonous, nonpolarized appearance composed predominantly of centrocytes. If the number of centroblasts is more than 15 per high-powered fi eld, the 
